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METHOD 7C - DETERMINATION OF NITROGEN OXIDE
EMISSIONS FROM STATIONARY SOURCES
(ALKALINE PERMANGANATE/COLORIMETRIC METHOD)

NOTE: This method does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanmpling and anal ytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this nethod should have a
t hor ough knowl edge of at least the follow ng additional test
met hods: Method 1, Method 3, Method 6 and Method 7.

1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No. Sensitivity
Ni t rogen oxi des (NQ), 7 ppnv
as NO,, including: 10102-43-9

Nitric oxide (NO 10102-44-0

Ni t rogen di oxi de

(NO)

1.2 Applicability. This nmethod applies to the
measurenent of NQ em ssions fromfossil-fuel fired steam
generators, electric utility plants, nitric acid plants, or
ot her sources as specified in the regul ations.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling nmethods.

2.0 Summary of Method.
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An integrated gas sanple is extracted fromthe stack
and passed through inpingers containing an al kaline
pot assi um per manganate sol ution; NQ (NO + NGO, em ssions
are oxidized to NO and NO;. Then NO; is reduced to NOS
with cadmum and the NO° is analyzed colorinetrically.

3.0 Definitions. [Reserved]
4.0 Interferences.

Possible interferents are sul fur dioxides (S0, and
amoni a (NH,) .

4.1 Hi gh concentrations of SO, could interfere
because SO, consunes MO, (as does NQ) and, therefore,
coul d reduce the NQ collection efficiency. However, when
sanpling em ssions froma coal-fired electric utility plant
burning 2.1 percent sulfur coal with no control of SO
em ssions, collection efficiency was not reduced. |In fact,
cal cul ati ons show that sanpling 3000 ppm SO, will reduce the
MO, concentration by only 5 percent if all the SO is
consuned in the first inpinger.

4.2 Amonia (NH;) is slowy oxidized to NO, by the
absorbing solution. At 100 ppm NH; in the gas stream an
interference of 6 ppm NQ, (11 ng NGO/ n?) was observed when
the sanpl e was anal yzed 10 days after coll ection.
Therefore, the method may not be applicable to plants using

NH; i njection to control NQ, em ssions unl ess neans are
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taken to correct the results. An equation has been
devel oped to allow quantification of the interference and is
di scussed in Reference 5 of Section 16.0.
5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and to determne the applicability of regulatory Iimtations
prior to performng this test nethod.

5.2 Corrosive Reagents. The follow ng reagents are
hazardous. Personal protective equi pnent and safe
procedures are useful in preventing chem cal splashes. |If
contact occurs, imrediately flush with copi ous anmounts of
water for at least 15 mnutes. Renove clothing under shower
and decontam nate. Treat residual chem cal burns as thernal
bur ns.

5.2.1 Hydrochloric Acid (HO). Hghly toxic and
corrosive. Causes severe damage to skin. Vapors are highly
irritating to eyes, skin, nose, and |ungs, causing severe
damage. May cause bronchitis, pneunonia, or edema of |ungs.
Exposure to vapor concentrations of 0.13 to 0.2 percent can
be lethal in mnutes. WII react with netals, producing

hydr ogen.
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5.2.2 Oxalic Acid (COOH),. Poisonous. Irritating to
eyes, skin, nose, and throat.

5.2.3 Sodi um Hydroxi de (NaCH). Causes severe danage
to eye tissues and to skin. Inhalation causes irritation to
nose, throat, and lungs. Reacts exothermcally with smal
anounts of water.

5.2.4 Potassium Permanganate (KVhQ,). Caustic
strong oxidizer. Avoid bodily contact wth.

6.0 Equipment and Supplies.

6.1 Sanple Collection and Sanpl e Recovery. A
schematic of the Method 7C sanpling train is shown in
Figure 7C-1, and conponent parts are discussed bel ow.

Al ternative apparatus and procedures are all owed provided
accept abl e accuracy and precision can be denonstrated to the
satisfaction of the Adm nistrator.

6.1.1 Probe. Borosilicate glass tubing, sufficiently
heated to prevent water condensation and equi pped wth an
in-stack or heated out-of-stack filter to renove particul ate
matter (a plug of glass wool is satisfactory for this
purpose). Stainless steel or Teflon tubing may al so be used
for the probe.

6.1.2 Inpingers. Three restricted-orifice glass
i npi ngers, having the specifications given in Figure 7C 2,
are required for each sanpling train. The inpingers nust be

connected in series with | eak-free gl ass connectors.
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St opcock grease nmay be used, if necessary, to prevent
| eakage. (The inpingers can be fabricated by a gl ass bl ower
if not available comercially.)

6.1.3 dass Wol, Stopcock Gease, Drying Tube,

Val ve, Punp, Baroneter, and Vacuum Gauge and Rot aneter.
Sanme as in Method 6, Sections 6.1.1.3, 6.1.1.4, 6.1.1.6,
6.1.1.7, 6.1.1.8, 6.1.2, and 6.1.3, respectively.

6.1.4 Rate Meter. Rotaneter, or equivalent, accurate
to wwthin 2 percent at the selected flow rate of between 400
and 500 mM/mn (0.014 to 0.018 cfm. For rotaneters, a
range of O to 1 liter/mn (0O to 0.035 cfm is recommended.

6.1.5 Volunme Meter. Dry gas neter (DGW capabl e of
measuring the sanple vol une under the sanpling conditions of
400 to 500 mM/mn (0.014 to 0.018 cfnm) for 60 mnutes within
an accuracy of 2 percent.

6.1.6 Filter. To renove NQ, fromanbient air,
prepared by adding 20 g of 5-angstrom nol ecul ar sieve to a
cylindrical tube (e.g., a polyethylene drying tube).

6.1.7 Polyethylene Bottles. 1-liter, for sanple
recovery.

6.1.8 Funnel and Stirring Rods. For sanple recovery.

6.2 Sanple Preparation and Anal ysis.

6.2.1 Hot Plate. Stirring type with 50- by 10-mm
Tefl on-coated stirring bars.

6.2.2 Beakers. 400-, 600-, and 1000-m capacities.



698

6.2.3 Filtering Flask. 500-m capacity with side
arm

6.2.4 Buchner Funnel. 75-mmID, with spout equipped
with a 13-mm I D by 90-mm | ong piece of Teflon tubing to
m nimze possibility of aspirating sanple solution during
filtration.

6.2.5 Filter Paper. Watman GF/C, 7.0-cm di aneter.

6.2.6 Stirring Rods.

6.2.7 Volunetric Flasks. 100-, 200- or 250-, 500-,
and 1000-m capacity.

6.2.8 Watch dasses. To cover 600- and 1000-n
beakers.

6.2.9 Gaduated Cylinders. 50- and 250-m
capacities.

6.2.10 Pipettes. dass A

6.2.11 pH Meter. To neasure pHfromO0.5 to 12.0.

6.2.12 Burette. 50-ml with a mcroneter type
stopcock. (The stopcock is Catal og No. 8225-t-05, Ace
@ ass, Inc., Post Ofice Box 996, Louisville, Kentucky
50201.) Place a glass wool plug in bottomof burette. Cut
off burette at a height of 43 cm (17 in.) fromthe top of
pl ug, and have a blower attach a glass funnel to top of
burette such that the dianeter of the burette remains
essentially unchanged. O her neans of attaching the funnel

are acceptabl e.
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6.2.13 dass Funnel. 75-mmID at the top.

6.2.14 Spectrophotoneter. Capable of neasuring
absorbance at 540 nm 1-cmcells are adequate.

6.2.15 Metal Thernoneters. Binetallic thernoneters,
range 0 to 150 °C (32 to 300 °F).

6.2.16 Culture Tubes. 20- by 150-mm Ki max No.
45048.

6.2.17 Parafilm"M" Obtained from Ameri can Can
Conmpany, Greenw ch, Connecticut 06830.

6.2.18 CO, Measurenent Equi pnent. Sane as in Mthod
3, Section 6.0.

7.0 Reagents and Standards.

Unl ess otherwi se indicated, it is intended that al
reagents conformto the specifications established by the
Comm ttee on Anal ytical Reagents of the American Chem ca
Soci ety, where such specifications are avail able; otherw se,
use the best avail abl e grade.

7.1 Sanple Collection.

7.1.1 Water. Deionized distilled to conformto ASTM
Specification D 1193-77 or 91 Type 3 (incorporated by
reference - see 860.17).

7.1.2 Potassium Permanganate, 4.0 Percent (ww),
Sodi um Hydr oxi de, 2.0 Percent (ww) solution (KvhQ,/ NaCH
solution). Dissolve 40.0 g of KMnQ, and 20.0 g of NaOH in

940 ml of water.
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7.2 Sanple Preparation and Anal ysis.

7.2.1 Water. Sanme as in Section 7.1.1.

7.2.2 Oxalic Acid Solution. D ssolve 48 g of oxalic
acid [ (COOH) ,-2H,Q in water, and dilute to 500 mM. Do not
heat the sol ution.

7.2.3 Sodium Hydroxide, 0.5 N. D ssolve 20 g of NaCH
in water, and dilute to 1 liter.

7.2.4 Sodi um Hydroxide, 10 N. Dissolve 40 g of NaCOH
in water, and dilute to 100 m .

7.2.5 Ethyl enedi am ne Tetraacetic Acid (EDTA)
Solution, 6.5 percent (wWv). Dissolve 6.5 g of EDTA
(disodiumsalt) in water, and dilute to 100 m. Dissolution
i s best acconplished by using a magnetic stirrer.

7.2.6 Colum Rinse Solution. Add 20 ml of 6.5
percent EDTA solution to 960 m of water, and adjust the pH
to between 11.7 and 12.0 with 0.5 N NaCH.

7.2.7 Hydrochloric Acid (HO), 2 N Add 86 m of
concentrated HC to a 500 ml-volunetric flask containing
water, dilute to volune, and mx well. Store in a glass-
st oppered bottle.

7.2.8 Sulfanilamde Solution. Add 20 g of
sulfanilamde [nelting point 165 to 167 °C (329 to 333 °F)]
to 700 mM of water. Add, with mxing, 50 m concentrated
phosphoric acid (85 percent), and dilute to 1000 mM. This

solution is stable for at least 1 nonth, if refrigerated.
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7.2.9 N (1-Napht hyl) - Et hyl enedi am ne Di hydrochl ori de
(NEDA) Solution. Dissolve 0.5 g of NEDA in 500 ml of water.
An aqueous sol ution should have one absorption peak at 320
nm over the range of 260 to 400 nm NEDA that shows nore
t han one absorption peak over this range is inmpure and
shoul d not be used. This solution is stable for at |east 1
month if protected fromlight and refrigerated.

7.2.10 Cadmum Obtained from Mat heson Col eman and
Bel |, 2909 Hi ghl and Avenue, Norwood, OChio 45212, as EM
Laboratories Catal og No. 2001. Prepare by rinsing in 2 N
HC for 5 mnutes until the color is silver-grey. Then
rinse the cadmumw th water until the rinsings are neutral
when tested with pH paper. CAUTION:. H, is |iberated during
preparation. Prepare in an exhaust hood away from any fl ane
or conbustion source.

7.2.11 Sodium Sulfite (NaNQ,) Standard Sol uti on,
Nom nal Concentration, 1000 pg NO,/m . Desiccate NaNG
overnight. Accurately weigh 1.4 to 1.6 g of NaNO, (assay of
97 percent NaNO, or greater), dissolve in water, and dilute
to 1 liter. Calculate the exact NO, concentration using
Equation 7C-1 in Section 12.2. This solution is stable for
at least 6 nonths under |aboratory conditions.

7.2.12 Potassium N trate (KNGO, Standard Sol ution.
Dry KNO, at 110 °C (230 °F) for 2 hours, and cool in a

desiccator. Accurately weigh 9 to 10 g of KNO, to within
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0.1 ng, dissolve in water, and dilute to 1 liter. Calculate
t he exact NO, concentration using Equation 7C-2 in Section
12.3. This solution is stable for 2 nonths w thout
preservative under |aboratory conditions.

7.2.13 Spiking Solution. Pipette 7 ml of the KNG,
standard into a 100-m volunetric flask, and dilute to
vol une.

7.2.14 Blank Solution. Dissolve 2.4 g of KMiQ, and
1.2 g of NaOHin 96 m of water. Alternatively, dilute 60
m of KWhQ,/ NaOH solution to 100 mi.

7.2.15 Quality Assurance Audit Sanples. Sanme as in
Met hod 7, Section 7.3.10. Wen requesting audit sanples,
specify that they be in the appropriate concentration range
for Method 7C
8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Preparation of Sanpling Train. Add 200 m of
KMhQ,/ NaOH sol ution (Section 7.1.2) to each of three
i npi ngers, and assenble the train as shown in Figure 7C-1
Adj ust the probe heater to a tenperature sufficient to
prevent water condensati on.

8.2 Leak-Checks. Sane as in Method 6, Section 8.2.

8.3 Sanple Collection.
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8.3.1 Record the initial DGMreading and baronetric
pressure. Determ ne the sanpling point or points according
to the appropriate regulations (e.g., 8 60.46(b)(5) of 40
CFR Part 60). Position the tip of the probe at the sanpling
poi nt, connect the probe to the first inpinger, and start
the punp. Adjust the sanple flow to a val ue between 400 and
500 mM/mn (0.014 and 0.018 cfm. CAUTION: DO NOT EXCEED
THESE FLOW RATES. Once adjusted, maintain a constant flow
rate during the entire sanpling run. Sanple for 60 m nutes.
For relative accuracy (RA) testing of continuous em ssion
monitors, the mninmumsanpling time is 1 hour, sanpling 20
m nutes at each traverse point.

NOTE: Wen the SO, concentration is greater than 1200
ppm the sanpling tine may have to be reduced to 30 m nutes
to elimnate plugging of the inpinger orifice with MO.,.

For RA tests with SO, greater than 1200 ppm sanple for 30
m nutes (10 m nutes at each point).

8.3.2 Record the DGV tenperature, and check the fl ow
rate at |least every 5 mnutes. At the conclusion of each
run, turn off the punp, renove the probe fromthe stack, and
record the final readings. Divide the sanple volunme by the
sanpling time to determ ne the average flow rate. Conduct

t he mandatory post-test |eak-check. |If a leak is found,
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void the test run, or use procedures acceptable to the
Adm ni strator to adjust the sanple volune for the | eakage.

8.4 CO, Measurenent. During sanpling, neasure the CO
content of the stack gas near the sanpling point using
Met hod 3. The single-point grab sanpling procedure is
adequate, provided the neasurenents are nade at |east three
tinmes (near the start, m dway, and before the end of a run),
and the average CO, concentration is conputed. The Orsat or
Fyrite anal yzer may be used for this analysis.

8.5 Sanpl e Recovery. Disconnect the inpingers. Pour
the contents of the inpingers into a 1-liter polyethyl ene
bottle using a funnel and a stirring rod (or other neans) to
prevent spillage. Conplete the quantitative transfer by
rinsing the inpingers and connecting tubes with water until
the rinsings are clear to light pink, and add the rinsings
to the bottle. Mx the sanple, and mark the solution |evel.

Seal and identify the sanple container.
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9.0 Quality Control.

Section Quality Control Measure Effect

8. 2, Sanpl i ng equi pnent Ensure accurate

10. 1-10. 3 | eak-check and measur enent of sanple
cal i bration vol ume

10. 4 Spect r ophot onet er Ensure linearity of
cal i bration spect r ophot onet er

response to standards

11.3 Spi ked sanmpl e analysis Ensure reduction
efficiency of colum

11.6 Audit sanpl e anal ysis Eval uat e anal yti cal
t echni que, preparation
of standards

10.0 Calibration and Standardizations.

10.1 Volune Metering System Sane as Met hod 6,
Section 10.1. For detailed instructions on carrying out
these calibrations, it is suggested that Section 3.5.2 of
Ref erence 4 of Section 16.0 be consulted.

10.2 Tenperature Sensors and Baroneter. Sane as in
Met hod 6, Sections 10.2 and 10.4, respectively.

10.3 Check of Rate Meter Calibration Accuracy
(Optional). D sconnect the probe fromthe first inpinger,
and connect the filter. Start the punp, and adjust the rate
meter to read between 400 and 500 mM/mn (0.014 and 0.018
cfm. After the flowrate has stabilized, start measuring
t he volune sanpled, as recorded by the dry gas neter and the
sanpling tine. Collect enough volune to neasure accurately

the flowrate. Then calculate the flow rate. This average
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flowrate nust be less than 500 mM/mn (0.018 cfm for the
sanple to be valid; therefore, it is recomended that the
flow rate be checked as above prior to each test.

10.4 Spectrophotoneter.

10.4.1 Dilute 5.0 M of the NaNO, standard sol ution
to 200 M with water. This solution nomnally contains 25
Mg NO,/m . Use this solution to prepare calibration
standards to cover the range of 0.25 to 3.00 pg NGO’/ .
Prepare a m nimum of three standards each for the |linear and
slightly nonlinear (described bel ow) range of the curve.
Use pipettes for all additions.

10. 4.2 Measure the absorbance of the standards and a
wat er bl ank as instructed in Section 11.5. Plot the net
absorbance vs. pg NO°/m. Draw a snoboth curve through the
points. The curve should be |inear up to an absorbance of
approximately 1.2 with a slope of approximtely 0.53
absorbance units/pug NO,/m . The curve should pass through
the origin. The curve is slightly nonlinear from an
absor bance of 1.2 to 1.6.

11.0 Analytical Procedures.

11.1 Sample Stability. Collected sanples are stable
for at |east four weeks; thus, analysis nust occur within 4
weeks of collection.

11.2 Sanpl e Preparation.
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11.2.1 Prepare a cadm umreduction colum as foll ows:
Fill the burette with water. Add freshly prepared cadm um
slowy, with tapping, until no further settling occurs. The
hei ght of the cadm um colum should be 39 cm (15 in). Wen
not in use, store the colum under rinse solution.

NOTE: The col um shoul d not contain any bands of
cadmumfines. This may occur if regenerated cadmumis
used and will greatly reduce the colum lifetine.

11.2.2 Note the level of liquid in the sanple
contai ner, and determ ne whet her any sanple was |ost during
shiprment. |f a noticeable amount of |eakage has occurred,
the volune | ost can be determ ned fromthe difference
between initial and final solution levels, and this val ue
can then be used to correct the analytical result.
Quantitatively transfer the contents to a 1-liter volunetric
flask, and dilute to vol une.

11.2.3 Take a 100-m aliquot of the sanple and bl ank
(unexposed KWhQ,/ NaOH) solutions, and transfer to 400-m
beakers contai ning nmagnetic stirring bars. Using a pH
meter, add concentrated H,SO, wwth stirring until a pH of
0.7 is obtained. Allowthe solutions to stand for 15
m nutes. Cover the beakers with watch gl asses, and bring
the tenperature of the solutions to 50 °C (122 °F). Keep
the tenperature below 60 °C (140 °F). Dissolve 4.8 g of

oxalic acid in a mninmum volunme of water, approximtely
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50 m, at roomtenperature. Do not heat the solution. Add
this solution slowly, in increnments, until the KWVhQ,
sol ution becones colorless. If the color is not conpletely
renoved, prepare sone nore of the above oxalic acid
solution, and add until a colorless solution is obtained.
Add an excess of oxalic acid by dissolving 1.6 g of oxalic
acid in 50 mM of water, and add 6 m of this solution to the
colorless solution. |f suspended nmatter is present, add
concentrated H,SO, until a clear solution is obtained

11.2.4 A low the sanples to cool to near room
tenperature, being sure that the sanples are still clear.
Adjust the pHto between 11.7 and 12.0 with 10 N NaCH.
Quantitatively transfer the mxture to a Buchner funnel
containing G-/ C filter paper, and filter the precipitate.
Filter the mxture into a 500-m filtering flask. Wash the
solid material four times with water. Wen filtration is
conpl ete, wash the Teflon tubing, quantitatively transfer
the filtrate to a 500-m volunetric flask, and dilute to
volunme. The sanples are now ready for cadm um reduction.
Pipette a 50-m aliquot of the sanple into a 150-m beaker,
and add a nmagnetic stirring bar. Pipette in 1.0 mM of 6.5
percent EDTA solution, and m x.

11.3 Determ ne the correct stopcock setting to
establish a flowrate of 7 to 9 mM/mn of colum rinse

solution through the cadm um reduction colum. Use a 50-nmi
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graduated cylinder to collect and neasure the solution
volunme. After the last of the rinse solution has passed
fromthe funnel into the burette, but before air entrapnent
can occur, start adding the sanple, and collect it in a 250-
m graduated cylinder. Conplete the quantitative transfer
of the sanmple to the colum as the sanple passes through the
colum. After the |ast of the sanple has passed fromthe
funnel into the burette, start adding 60 m of colum rinse
solution, and collect the rinse solution until the solution
just disappears fromthe funnel. Quantitatively transfer
the sanple to a 200-m volunetric flask (a 250-m flask may
be required), and dilute to volunme. The sanples are now
ready for NO, anal ysis.

NOTE: Two spi ked sanpl es should be run with every
group of sanples passed through the colum. To do this,
prepare two additional 50-m aliquots of the sanple
suspected to have the highest NO- concentration, and add 1
m of the spiking solution to these aliquots. |[|f the spike
recovery or columm efficiency (see Section 12.2) is bel ow 95
percent, prepare a new colum, and repeat the cadm um
reducti on.

11.4 Repeat the procedures outlined in Sections 11.2
and 11. 3 for each sanple and each bl ank.

11.5 Sanple Analysis. Pipette 10 mMl of sanple into a

culture tube. Pipette in 10 mM of sulfanilam de solution
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and 1.4 m of NEDA solution. Cover the culture tube with
parafilm and m x the solution. Prepare a blank in the sane
manner using the sanple fromtreatnent of the unexposed
KVMhQ,/ NaOH sol ution. Also, prepare a calibration standard
to check the slope of the calibration curve. After a 10-
m nut e col or devel opnent interval, measure the absorbance at
540 nm agai nst water. Read pg NO,/m fromthe calibration
curve. |If the absorbance is greater than that of the
hi ghest calibration standard, use less than 10 ml of sanpl e,
and repeat the analysis. Determne the NO,~ concentration
using the calibration curve obtained in Section 10. 4.

NOTE: Sone test tubes give a high blank NO< val ue but
cul ture tubes do not.

11.6 Audit Sanple Analysis. Sanme as in Method 7,
Section 11. 4.
12.0 Data Analysis and Calculations.

Carry out calculations, retaining at | east one extra
significant figure beyond that of the acquired data. Round
off figures after final calcul ation.

12.1 Nonencl at ur e.

B = Anal ysis of blank, pg NGO /nl.
C = Concentration of NQ as NGO, dry basis,
ny/ dsnt.

E = Colum efficiency, dinensionless
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K, = 102 ny/ ug.

3
I

(
S =
S =

Th =

Tst d =

Vigsta) =

y =
Y =

Mass of NQ, as NO, in sanple, pug.
Baronetric pressure, mmHg (in. Hg).

St andard absol ute pressure, 760 mm Hg

29.92 in. Hg).

Concentration of spiking solution, pg NOJ/m .
Anal ysis of sanple, pg NGO/ nl.

Average dry gas neter absolute

tenperature, °K

St andard absol ute tenperature, 293 °K

(528 °R).

Dry gas vol une neasured by the dry gas neter,
corrected to standard conditions, dscm (dscf).
Dry gas volune as neasured by the dry gas
meter, scm (scf).

Anal ysi s of spiked sanple, pg NO/m .
Correction factor for CO, collection
100/[ 100 - %€CO(V/IV)].

Anal ysi s of unspi ked sanple, pg NGO/ nl.

Dry gas neter calibration factor.

1.0 ppm NO = 1.247 ng NO n? at STP.

1.0 ppm NO, = 1.912 ng NGO/ n? at STP.

1 ft3 =

2.832 x 102 nt.
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12.2 NGO, Concentration. Calculate the NG

concentration of the solution (see Section 7.2.11) using the

fol |l ow ng equati on:

Hg NO, purity, % 46.01
= g NaNO. x Y % 108 x Eq. 7C-1
i g Na% 100 69. 01 a

12.3 NGO, Concentration. Calculate the NG,

concentration of the KNO, solution (see Section 7.2.12)

using the foll ow ng equation:

Mg NO, 62. 01
-a K 103 il Eq. 7C-2
g KNO, x(10%) 75710 .

m

12.4 Sample Volume, Dry Basis, Corrected to Standard

Condi ti ons.
T P
_ td b
VmStd)—VmXY TS P"’”
m std
Eq. 7C-3
I:)bar
=K XYV
Tm
wher e:
K, = 0.3855 °Kimm Hg for netric units.

= 17.65 °R/in. Hg for English units.

12.5 Efficiency of Cadm um Reduction Col umm.

Calculate this value as foll ows:
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E . 200 (x-y) _ 269.6 (x-y)
10 4601 s Eq. 7C-4
62. 01
wher e:
200 = Final volune of sanple and bl ank after passing

t hrough the colum, nl.

1.0

Vol ume of spiking solution added, nl.
46. 01 = pg NO,y/ unol e.

62.01 = pg NOy/ unol e.

12.6 Total pg NO.

200 ( 500)[ 1000)[ (S-B) J _ (2x10%) (S Eq. 7C-5
50 100 E E
wher e:
500 = Total volune of prepared sanple, m.
50 = Aliquot of prepared sanple processed through
cadm um col um, m .
100 = Aliquot of KWMhQ/ NaOH solution, nl.
1000 = Total volunme of KWhQ/ NaCH solution, nl.

12.7 Sanpl e Concentration.

m
C - K Eq. 7C-6
m( st d)

13.0 Method Performance.
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13.1 Precision. The intra-laboratory relative
standard deviation for a single neasurenent is 2.8 and 2.9
percent at 201 and 268 ppm NQ,, respectively.

13.2 Bias. The nethod does not exhibit any bias
relative to Method 7.

13.3 Range. The lower detectable imt is 13 ng
NQ/ nt, as NO, (7 ppm NQ) when sanpling at 500 mM/mn for 1
hour. No upper limt has been established; however, when
usi ng the recomended sanpling conditions, the nethod has
been found to collect NQ em ssions quantitatively up to
1782 ng NQ/ n?, as NO, (932 ppm NQ).
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
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Figure 7C-2. Restricted-Orifice Impinger.
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